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1. Introduction 

Coastal erosion is the wearing away of land and the removal of beach or dune 
sediments by wave action, tidal currents, wave currents, drainage, or high winds. 
Waves, generated by storms, wind, or fast-moving motor craft, can cause coastal 
erosion, which may take the form of long-term losses of sediment and rocks or 
merely the temporary redistribution of coastal sediments; erosion in one location 
may result in accretion nearby. The study of erosion and sediment redistribution is 
called “coastal morphodynamics”. It may be caused by hydraulic action, abrasion, 
impact, and corrosion.1 

The tidal shorelines of the Chesapeake Bay Estuary system are an important 
resource. The interface between the land, air, and water defines the wetted 
perimeter where land use and clearing practices have taken on an adversarial role 
with regard to the management and conservation of marine resources. Because of 
natural occurrences such as ground-water seepage, the rise and fall of the tide, wave 
action from storms, and rain-generated ground surface runoff, the shoreline is in a 
constant state of change. 

The most active changes occur where wave action against the shore is most intense. 
Shoreline erosion is the result of this wave activity: the local wave climate. The 
highest rates of shoreline erosion occur along the shorelines of the main stem of the 
Chesapeake Bay where the fetch exposures are the greatest. The fetch is a length of 
water over which a given wind has blown. 

2. Methods 

Methods to combat shoreline erosion include, but are not limited to the following: 
bulkheads, stone revetments, groins, beach nourishment, breakwaters, 
establishment of marsh fringes, and/or any combination of the aforementioned. 
Traditional methods to abate shoreline erosion include the use of wood bulkheads 
and groins as well as stone revetments. More recently, the use of beach-fill marsh 
grasses and offshore breakwaters and sills have increased for a wide variety of 
reasons, mainly financial, environmental, and personal preference. 

Historically, addressing shoreline erosion has been done in a haphazard fashion 
without a basic understanding of the logistical, environmental, and financial 
parameters necessary to achieve a solution to the problem. It is at this point that we 
find ourselves needing to assess what is being done along the shores of the bay with 
regard to erosion and an eye toward water quality and habitat preservation as well 
as coastal hazards and property loss. 

https://en.wikipedia.org/wiki/Beach
https://en.wikipedia.org/wiki/Dune
https://en.wikipedia.org/wiki/Sediment
https://en.wikipedia.org/wiki/Wave
https://en.wikipedia.org/wiki/Tide
https://en.wikipedia.org/wiki/Erosion
https://en.wikipedia.org/wiki/Rock_%28geology%29
https://en.wikipedia.org/wiki/Hydraulic
https://en.wikipedia.org/wiki/Abrasion_%28geology%29
https://en.wikipedia.org/wiki/Corrosion
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Experimental Facility 15 (EF 15) is a US Army Research Laboratory (ARL) facility 
located on the west leg of Spesutie Island at Aberdeen Proving Ground (APG), 
Harford County, Maryland, located near the head of the Chesapeake Bay. The 
island is 1500 acres of mainly tidal marsh and small tributaries with some forested 
acreage. It is joined to the mainland of APG at Woodpecker Point by a small 
causeway approximately 1/8-mi long. EF 15 is bordered on 3 sides by either tidal 
marsh or forested or maintained acreage and bordered on the remaining side by 
Spesutie Narrows waterway. Spesutie Narrows bounds the island on the west and 
the bay bounds it on the north, east, and south. The highest elevation of Spesutie 
Island is 3 ft (0.9 m). 

3. Assumptions 

Within the last few years, EF 15 has endured significant damage to its shoreline. 
With the elevation of Spesutie Island being so low, it is easy to imagine that the 
effects of the climate, natural phenomena, and man-made phenomena have taken 
their toll on this low-lying piece of real estate. The rear of the facility, toward 
Spesutie Narrows, is crushed rock hard stand with approximately 30–40 ft of 
manicured lawn to the shoreline. There are no trees on the range proper, with only 
a smattering of indigenous vegetation lining the water’s edge. Over this short period 
of time 15–18 ft of the shoreline has been lost because of this; as a result, it is losing 
its hold at a very rapid pace.  

Because of its makeup (i.e., soil, sand, and rock composition), a lack of shoreline 
vegetation, weather, locality, and any type of erosion abatement, the shoreline 
continues to be at the mercy of the elements. This report addresses the steps taken 
to counter the effects of both natural and man-made erosion to the shore in hopes 
of a complete and restorative remediation plan. 

Wave currents, particularly in the winter months, have a tremendous effect on the 
landscape of facility. Tidal or storm surges raise the water level to a point that the 
shoreline and lawn is completely submerged to the hardstand at the rear of the 
facility. These powerful tides wreak havoc on the shoreline, taking a small part of 
it with every outgoing tide and leaving undesirable items in its wake. Undermining 
of the shoreline has also become a problem, not only from an erosion standpoint 
but from a personnel safety standpoint as well. 

Located on the East side of Spesutie Narrows is the mainland of APG. Like Spesutie 
Island, it is made up of various facilities and ranges designed for weapons testing 
as well as automotive testing. These ranges belong to the Aberdeen Test Center. 
Directly across Spesutie Narrows is the Amphibious Landing Facility. Many test 
scenarios are performed from this facility in the Narrows, specifically military boat 
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operations. Some of these boats are large in size and operate at high speed, resulting 
in a large wake from the back of the boat. This is what was previously referred to 
as a man-made phenomenon. These resulting wakes, depending on where the boat 
is operating within the Narrows, continually pound the shoreline on the opposite 
shoreline contributing to the effects of erosion and its slow destruction. 

4. Procedures 

After noticing the effects of all of the aforementioned contributing factors, an initial 
plan was set in place to stop, or at least minimize, the erosion at the facility by way 
of a break wall constructed from concrete blocks (Fig. 1). The ARL Environmental 
Research Group (ERG) was called out to see firsthand what was taking place and 
to measure and assess the extent of damage to the shoreline. First and foremost, the 
ERG was required to submit a Record of Environmental Consideration (REC), 
APGR 200-1,2 and also a site plan before any work was to be initiated. The REC 
(Fig. 1) is shown on the next page followed by a picture (Fig. 2) showing damage 
to the shoreline with the proposed placement of the break wall.  
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Fig. 1 REC APGR 200-12
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Fig. 2 Erosion of shoreline at EF 15, Spesutie Island, and (photo-enhanced) location of 
proposed block-wall placement 
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Fig. 3 Example of concrete blocks for EF 15 break wall 

After additional consideration and options of control methods, a Living Shoreline 
was the method approved for stabilization of the shoreline. Jade Creek 
Construction, LLC, was contacted by the ERG for a site visit, site plans, and 
ultimately a cost estimate. Afterward, a site plan must be approved through the 
Maryland Department of the Environment and the US Army Corps of Engineers. 
Figures 4–6 show Jade Creek’s post-site-visit opinions and comments regarding the 
shoreline damage, methods, and remediation efforts (3 pages).3 

 



 

Approved for public release; distribution is unlimited. 
7 

 

Fig. 4 Remediation plan for EF 15 shoreline (reprinted with permission of Jade Creek 
Construction3) 
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Fig. 5 Sketch 1 of remediation plan for EF 15 shoreline (reprinted with permission of 
Jade Creek Construction3) 

 

Fig. 6 Sketch 2 of remediation plan for EF 15 shoreline (reprinted with permission of 
Jade Creek Construction3) 
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5. Results 

Initial cost estimates for the proposed work from Jade Creek Construction were 
$90,000–$120,000. After a site visit was performed and a site plan drawn up, cost 
estimates had approximately doubled to $225,000, which included surveying, 
explosive-ordnance support, site work, and project management. This cost estimate 
was forwarded to ARL’s Weapons and Materials Research Directorate (WMRD) 
for consideration. Because of the high cost estimate and WMRD funding priorities, 
other routes of payment were researched, specifically 219 funding through APG 
Garrison and an environmental upgrade consideration list through the Installation 
Management Command. 

6. Conclusion 

In closing, 2 viable plans for funding are still on the table for EF 15 remediation; 
but, because of the increase in costs, the stabilization of the shoreline may have to 
be put on hold until future funding is approved.
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